Urbanisation greatly changes the natural environment-city growth may cause urban sprawl, increasing land consumption and infrastructure demands, with consequent built and natural environments degradation. To face this challenge, the supporting capacity of the natural environment needs to be addressed in the urban planning process. This chapter will particularly discuss urban drainage role in the planning context, integrating engineering, urbanism and landscaping in order to set the basic conditions towards a sustainable city development. Urban drainage systems (and the related urban rivers) play a crucial role in city planning, once it intermediates the needs of the built environment, providing safe areas free from flooding, and the demands of the natural environment, giving space and passage to floods. This particular feature gives to the drainage system a spatial structuring characteristic and it provides opportunities to revitalise city areas, improving biodiversity and recovering environmental values. On the other side, a city open spaces system is the main reserve of urban areas for sustainable urban drainage interventions. The adequate land use planning and consequent management of these open spaces shall be in the core discussion to produce integrated and functional solutions for built and natural environments.
Introduction
The process of city growth and the increase of urban population, during the twentieth century, led to a series of preoccupations with regards to the capacity of sustaining this growing socioecological and sociotechnical patterns that go through multiple spatial scales. In this way, the concept of resilience approaches the discussion about sustainability [20] [21] [22] [23] as both concepts involve an integration through time, in which the systems must continue to function and provide adequate services today, as well as for future generations, submitted to future challenges.
McHarg [24] points to the necessity of considering landscaping as an ecological system, where the prime concern refers to the integration of social and environmental issues within the planning process. This author proposes a new perspective for a healthy relation between nature and the built environment, understanding the processes that shape landscape and using them as the basis for an efficient planning process. Rogers [25] poses that at the same time, the cities reunite and potentiate physical, intellectual and creative energies, they tend to damage natural environment configuring a threat to the very humanity itself. Today, cities are better known by their conflicts and problems than their potentialities. Harvey [26] highlights that the right to do (and redo) the cities (and ourselves), evolving towards a better place, is one of our most precious and neglected rights.
Various discussions are being motivated by the necessity of making the cities more sustainable [27] [28] [29] . Among these discussions, one that has been gaining space refers to the compact and diverse city concept [30] [31] [32] [33] [34] [35] , in which the networks of the infrastructure become less extensive and more efficient, less land is consumed and the reduced commuting consumes less energy. Burgess [36] defines the compact city as the one that results from a set of politics seeking to increase the constructed area and the demographic densities, to intensify the economic, social and cultural urban activities and manipulate the size, the form and the urban structure as well as the housing systems. This concept benefits from the environmental, social and global sustainability that derives from the concentration of urban activities. It is further believed that in more compact and diverse cities, social relations are intensified, increasing the process of democratisation. For Rogers [37] , a city is sustainable when it is fair, pretty, creative, ecological, easy, compact, polycentric and diversified. Nevertheless, if extremely densified, cities that are more compact may lead to greater local negative ecological impacts, when compared with that resulting from less compact cities. There certainly is a limit for compaction, equalising the supporting capacity of the natural environment and the optimisation of the built environment. In this way, a balance shall be established between the built and the open spaces, defining the degree of city compaction affecting its sustainability. The idea is not creating an absolute rule, as all cities are cultural representations of huge magnitudes. However, a point of equilibrium for each city in its diversity must be found.
In this discussion about balancing built and open spaces, urban flooding arise as an element of disruption of urban services, of infrastructure networks, of housing and health systems. When urban rivers and drainage networks fail, leading to flooding, they produce urban negative consequences and, very often, irreparable socioenvironmental damages. However, although extensive flood control structures have been implemented in the recent years (e.g. dikes, dams, canals, pump stations, etc.), cities everywhere remain vulnerable to floods [38] . Ecologically, more sensitive mitigation approaches have appeared in recent years, encouraging flood hazard mitigation to work with nature [39] . Grizzetti et al. [40] remember that a territorial planning for urban water management is needed, and system multifunctionality has to be recognised as well as the benefits of approaching city and nature. Conceptually, urban drainage is an infrastructure system that occupies a key position interfacing natural demands (rainfall-runoff transformation and consequent discharges) and city needs (healthy neighbourhoods and city functions maintenance).
The supporting capacity as a limiting factor for urban planning
The capacity of the environment to support a human settlement can be defined as the maximum elasticity to which the environment can be subjected, without any irreversible degradation, to attend the urban necessities that will be developed systematically in this space.
The process of urbanisation, generally, demands multiple and continued efforts to satisfy the necessities of the population. However, this process, if not planned or barely conducted, causes harmful effects on the environment, resulting in a possible degradation of the natural environment as well as of the built environment. As the urban population increases, various problems related with the necessary infrastructure to attend this growing demand also increase. Many times the concept of supporting capacity is reduced to the capacity of the infrastructure to continue meeting the demands of the city development. However, from a systematic point of view, one must not overlook the wider concept of the supporting capacity and the perception that the built environment needs to respect the limits imposed by the natural environment.
As introduced earlier, the urban drainage system occupies a very specific position in this discussion. This system lies between the demands of the natural environment and the necessities of the built environment: the rain that falls on a watershed and needs to flow through the city is able to find its way within the drainage system, which offers, in turn, secure conditions for the city to occupy the natural space [41] . Therefore, the city may coexist with the natural watershed in a healthy combination [42] . Nevertheless, the very urbanisation modifies the natural space and the way in which this space responds to the water cycle, aggravating floods [43, 44] . In this way, environmental issues specifically linked to the urban drainage becomes more evident, once failures of the drainage system affect the functioning of the city, reflecting in vectors of environmental degradation. These are key questions for urban planners and decision makers, since they are structuring factors for planning the space and its sustainable occupation.
However, it is frequent that cities exceed the supporting capacity, consuming more than necessary (depleting natural recourses and expanding over the watershed space, modifying land use) and creating more and more waste (which the environment cannot absorb). The areas of a city which usually are exposed to more extreme conditions, with high densities of population, occupation and construction, with fewer open spaces and higher inundation risks, are also usually related with the more critical shortcomings of infrastructure and higher economic and social losses.
When modifying nature, without considering the supporting capacity of the environment, by means of unrestrictedly building and spreading urban growth, the population suffers with the reduction of environmental quality, which could directly and/or indirectly interfere in the quality of people's lives. Some consequences of this development, such as vegetal cover removal, erosion and/or silting-up of watercourses, lacking of open spaces, air and water pollution, inadequate deposition of garbage and sewage, among others, bear witness to the disequilibrium between the cities growth and the functional aspects of the natural environment.
Several studies have been realised and a series of efforts have been made to establish indicators for sustainable development. In 1996, for example, the Commission of the United Nations for Sustainable Development announced a project to evaluate and compare the degree of sustainable development for each country, generating indicators [45] . Since then, several indicators have been developed to evaluate the results of urban growth. Such indicators generally include social, economic, environmental and institutional categories. Among those, the "environmental" dimension ought to be the prime preoccupation in the pursuit of an environmentally healthy and sustainable development.
Kyushik et al. [46] discussed the urban carrying capacity as a determinant for the developing density and presented some authors who also discussed the supporting capacity concept. In this discussion, they firstly cite Chung [47] , who stated that the ecologists generally consider the supporting capacity as the maximum number of individuals who can be supported by the environment in a given area, without compromising future generations living in this area. Planners generally define the supporting capacity as the capacity of a natural or artificial system to absorb the growth of the population or the physical development without considerable degradation or damage [48] . It is also defined as the level of human activities, growth of the population, land use and physical development, which could be sustained by the urban environment without causing serious degradation and irreversible damage [49] . This concept is based on the assumption that a certain environmental thresholds exists, which, when crossed, can cause serious and irreversible damages to the natural environment [50] .
Considering the discussion developed and the definitions cited above, one can conclude that the limit of the supporting capacity of the environment is interlinked with the social environmental quality of the urban space. For this reason, the urban planning process and the discussion about socioeconomic, morphologic and functional aspects of the city have to incorporate the supporting capacity concept.
Open spaces system
The urban planning integrated with the environmental planning (or, simply, the urban environment planning), can provide an improvement in the quality of life in cities. However, this is only possible when some concepts and relations are understood linking environment, open spaces system and cultural landscapes.
Tuan [51] stated that "environment sustains us as creatures; landscapes display us as cultures". Schlee et al. [52] stressed that "the landscape is a product deeply impregnated with culture, which results in processes of continuous alterations, dictated by biophysical, social, economic and political factors, reflected in the forms of occupation and management of the territory".
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an integrated way, but not without conflicts during time. For Meining [53] "any landscape is so dense with evidence and so complex and cryptic that we can never be assured that we have read it all or read it right".
In this way, every urban landscape is distinct, but all of them consist of built spaces and nonbuilt spaces-these last ones are the open spaces free of construction, either being public or private. Macedo and Queiroga [54] understand the open space system as "all the elements and the relationships that organise and structure the set of all open spaces of a determined urban area -from intra-urban to regional scale. It is basic in the existence of the city, because it is fundamental in the performance of the day to day life and in defining the urban form and the image of the city, reflecting its history and memory, participating in the public and private life spheres".
an irregular manner by substandard dwellings of a population economically and socially less favoured, such as on hill sides, mangroves areas, the margins of rivers and lakes, following an accelerated population growth which is neither accompanied by a socioeconomic development, nor by an adequate infrastructure support.
A strategy to restrain the irregular occupation of those open spaces is to have them recognised as public structures with a social and patrimonial value, that is, spaces for congregating social groups, while appropriate for collective leisure.
Chiesura [57] argues that urban parks and open green spaces are of strategic importance for the quality of life of our increasingly urbanised society. Increasing evidences indicate that the presence of natural assets (i.e. urban parks and forests, green belts) and components (i.e. trees, water) in urban territories contributes to the quality of life in many ways. Besides, important environmental services such as air and water purification, wind and noise filtering, flood control or microclimate stabilisation, natural areas provide social and psychological services, which are of crucial significance for the liveability of modern cities and the well-being of urban dwellers.
Nevertheless, the lack of open spaces in consolidated cities is frequent, as it is frequent that such spaces are not adequately foreseen in still growing cities. To minimise the conflicts in the demand for space, the concept of multifunctional spaces could be the answer to optimise the landscape design, associating the open spaces with the urban occupation demands, without losing any functions already existing today.
A multifunctional space is an urban intervention which foresees more than just one use for the same place, guaranteeing a more rational use of the urban land. Different uses can target infrastructure aspects, such as urban drainage, as well as trying to overcome social privation, such as the absence of leisure areas.
It is necessary to densify cities into more compact arrangements, associating diverse and multiple uses to urban spaces, intending to optimise commuting and the several services offered, without eliminating open spaces. These spaces need to be preserved as a basic support for a city capable of meeting the environment, infrastructural and social needs, corroborating with the very concept of sustainability, also emphasising the well-being and the quality of life of the population.
In this way, the solutions for urban drainage problems should be able to integrate the response to urban demands regarding sanitation purposes with the supporting capacity of the urban watershed, using multifunctional spaces to reorganise the water cycle functions that were modified by urbanisation. Spirn [58] criticises superficial urban projects, created only to beautify the city with an artificial nature. For the author, radical changes are necessary, seeking to recognise and point out a series of damages, mainly in artificialized urban rivers, which do not respect the necessities of nature and do not consider the river as an essential strength that permeate the city. According to Naveh [59] , one of the premises for a holistic concept of multifunctional landscapes is that these represent a complex interaction between nature and culture.
In this context, all the aggregated values of landscapes should be encouraged: their environmental aspects; their cultural, social and economical values; defending the environmental legislation as part of the regulation for a proper urban expansion, with the purpose of bringing the concept of supporting capacity to the discussion of urban and environmental planning.
Storm waters and cities
Water is probably the most essential natural resource and relates to diverse aspects of human settlements, from the beginning of the history, ranging from water supply, irrigation, transportation, territory defence, among others. From ancient times, man always looked for locations where the environment could give support for his survival. Great part of the first civilisations developed along river banks or near lakes.
Any city, however, tends to introduce modifications in the land use patterns, which induce a series of processes that change the environment, affecting the quality both of the natural and the constructed areas, and many of the supervening consequences are related to urban waters, in its wider sense.
Therefore, a paradox exists in the relationship between water and city [41] . Water is a fundamental resource, which is present in the history and in the origin of cities, but is also a problem in modern cities. Actually, for this reason, it is not unusual that cities turn their back to the rivers, which are degraded, polluted, frequently seen as sewage conveyors or buried and hidden. Most urban rivers are lost as landscape elements, impoverishing the urban biodiversity and degrading also the urban vicinity [41, 42] .
The rivers, in general, can be considered as a synthesis of the territory to which they are connected [60] . Or rather, the actions which take place in the watershed reflect in the fluvial corridor. In this way, it can be said that artificial rivers, degraded, suffering from flooding and degrading the city, end up to be the product of the urban environment itself, which have dis-characterised the natural processes of their hydrographic basin.
The urbanisation process strongly alters the natural water cycle and the responses of the fluvial systems on the built environment. The removal of vegetation, the increasing imperviousness that follows this process, the regularisation of the surfaces and the introduction of an artificial drainage system modify significantly the superficial flow patterns, producing larger flow volumes and peak flows, reducing the base flow discharges and the time of the concentration of the basin. A frequent result of this process is the aggravation of flood problems observed in cities and the loss of fluvial ecosystems.
Urban flooding is strongly related with land use questions. Typical urban factors, such as housing shortage, for example, turn up as aggravating agents. The irregular occupation of riverine areas, which should be used as river space, increases flooded areas and flooding consequences.
The floods, in turn, are responsible for the degradation of the urban built environment, interfering with various other urban systems. They generate damages to structures and urban equipment, devaluate areas subjected to inundation, induce losses associated to paralysed businesses and services, interrupt the circulation of pedestrians and transport systems. They spread waterborne diseases, affecting and being affected by the improper collection and disposal of urban sewage and solid waste. The system weakens as a whole, risks increase and a degradation cycle emerges [41] . In resume, the impacts of urbanisation are presented in Figure 1 .
The main gaps of integration between drainage design and urbanisation can be cited in a resumed way, as given in the following:
• When the increasing urban growth is not controlled, the exceeding soil sealing by impervious surfaces generate superficial flows surpassing the capacity of the drainage network, going beyond those discharges foreseen in the project horizon;
• lack of urban growth control in the total project area (mainly upstream), advancing towards areas which were originally natural, also increases discharges in the drainage network;
• unsuitable occupation of the bottom of valleys and riverine areas, which should be preserved as flood plains, directly exposes the communities installed there;
• lack of integration between drainage systems and the other basic sanitation systems, which need to be understood as complementary and not independent systems.
A series of reciprocal interferences can be mapped between the drainage system and the other urban systems, producing faults in cascades, as in a house of cards.
Gusmaroli et al. [61] proposed the adoption of an ecosystem approach to face river problems in urban areas, with the objective to amplify the concept of Waterfront Design, in which one seeks to improve the value of the contact line between city and water surface, reintroducing Figure 1 . Impacts of urbanisation on inundations [41] .
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the watercourse in the city landscape. This approach widens the possibility of just using the presence of water as an aesthetic urban value, but also, and mainly, as an environmental asset, an element for connecting the city with nature. This possibility bring an opportunity to pursue the concept of fluvial restoration, from the point of view of an effective environmental improvement, looking at the city as a live organism in constant transformation and, due to this characteristic, capable to remodel and adapt itself (even if only partially, given all the modifications already suffered) to the demands of a more natural watercourse. The perspective to incorporate concepts of environmental sustainability into the process of rethinking the city growth opens a diversified set of opportunities to be explored as integrated solutions in a multidisciplinary context.
Urban drainage and open spaces
The traditional practices associated with drainage projects tend to focus on the problem of the resulting discharges in the storm drains and canals, equating them to these discharges. In this concept, the water needs to be rapidly conducted out of the watershed. This concept is very often responsible for transferring of flooding problems to downstream reaches situated in the lower river basin, without really solving the drainage problems.
Based on these questions, along the last decades, this traditional concept is being complemented or replaced by concepts which seek systematic solutions for the basin, with distributed interventions, looking to recover flow patterns similar to those existing before urbanisation.
The new approach joins preoccupation of sustainable management of the urban rain waters, integrating those with urban space solutions. Measures for storing waters and incrementing the infiltration appear to be the alternative to treat the principal modifications introduced by the city growth on the water cycle [41] . These are called compensatory techniques [62] , because they seek exactly to "compensate" the effects of urbanisation on the water cycle.
A resumed history of the conceptual evolution of urban drainage solutions since the Industrial Revolution is presented as follows:
• The necessity of urgent sanitation appeared as a primary concern in industrial cities. As they suffered from serious problems of epidemics, this fact led to the development of hygienist concepts in drainage projects, reflecting on the necessity to convey as fast as possible rain waters and sewage-storm drains and artificial canals were adopted as frequent solutions and the fluvial and sanitary systems worked together.
• The possibility of environmental degradation, the great rainfall intensities and the difficulty to treat diluted sewage led to the concept of separate sewer network at the beginning of the twentieth century.
• Until approximately the 1970s, the drainage focus was set on the increase of conveyance and the necessity to improve flow conditions to face the increase of run off generated by the cities growth.
• Since 1970, the traditional paradigms started to be broken.
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• The vision that the traditional measures of canalisation tended to transfer problems became dominant.
• Compensatory techniques were adopted to control the distributed generated run off.
• On source controls to minimise run off were introduced.
• Quantity and quality of urban waters became integrated concerns.
• The concept of "sustainable drainage" was formalised, seeking to: minimise the transfer of flood problems in space (for other locations) and in time (for future generations); integrate drainage solutions with socioenvironmental aspects; increase the biodiversity in the built environment; revitalise the urban spaces and articulate with urban development plans.
• Rivers came to be seen as possible drivers for restructuring the urban landscape.
• Rain water started to be seen as a usable resource.
In this new approach, the objectives of an urban drainage system, in a wider context, can be defined as:
• The reduction of inundation of a given region of interest and the minimisation of damages to the community installed in the drained basin.
• Integration with the urban developing plan, both in what regards land use questions and the future urban growth.
• Preservation of riverine areas, as well as the integration of drainage solutions within urban landscapes, in multifunctional combinations.
• Integrated evaluation of questions regarding quality and quantity of the urban waters.
• A compromise between the drainage of the interest region and final destination in the receiving water body, without transferring problems downstream.
It is necessary to evaluate the points of conflict between the natural and the built environment, searching for means of convergence, equalising conflicts and potentialising synergies and positive results.
The search for sustainability need to be kept in the conjugation of the social, economic and environmental scales, with lasting results, as sustainability is a concept that directs the vision to the future. Therefore, a solution that intends to be sustainable needs to be able to stand and face future challenges. This characteristic converges to the concept of resilience. In this context, the sustainable development is capable to face future risks supported by the environmental resilience.
A set of premises is suggested here to direct the major drainage projects towards an effective solution for the urban flooding, considering an integrated vision for the river and the city, with a complementary (and not a competitive) approach regarding the natural and built environments. In this sense, the creation of "multifunctional spaces" allows that the open spaces remain in the urban cores already consolidated, associating hydrologic functions to the already existing socioenvironmental and economic functions.
Urban Agglomeration and Supporting Capacity: The Role of Open Spaces within Urban… http://dx.doi.org/10.5772/intechopen.71658 13
The utilisation of these open spaces can permit:
• to control and reorganise flow discharges avoiding flooding;
• the introduction of fluvial parks, which may be used for leisure, landscaping and flood storage, besides helping the organisation of urban space and creating limits for the urban growth (preventing the city to advance over preservation areas);
• the increment of urban biodiversity;
• the use of green ways with the purpose of mobility and connection of the fragmented environmental areas;
• the valorisation of property in the neighbourhood;
• the eventual waterway transportation in specific cases.
Therefore, the creation of multifunctional spaces can (and should) be linked to a strategy that embodies the concepts of fluvial restoration. Such an action foresees the environmental recovery of the fluvial corridor, as an additional component of the sustainable urban drainage approach, which, in turn, offers a distributed action in the watershed, reorganising flow patterns and restoring water cycle functions, preventing flooding. The city has many infrastructure problems. According to Ref. [42] , in the most populated areas of the city, there are numerous shantytowns built illegally, without considering environmental risk factors, both in flat flood prone areas and on steep hillsides. Even in areas regularly occupied, urban growth was not controlled, urban occupation sprawled, open areas are few and infrastructure was not adequately provided. The main problems of this city can be summarised as follows:
Case study and discussion
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• Intense and irregular informal settlements on riverine areas;
• Lack of vegetation in the urban reaches of the river;
• Urban settlements in risk areas, including dwellings on river banks, where the houses act as dikes, "canalising" the river;
• Parts of the main river run canalised underground;
• Recurrent problem of flooding, which affects about 80% of the city population;
• Sedimentation at various points of the river;
• Discharge of sewage and solid waste into the river, with visible environmental degradation and health hazards;
• Scarce infrastructure;
• Degradation of the urban environment.
In the recent past, the municipality has canalised Dona Eugênia River towards its upstream reaches in an artificialisation process that is stressing the environmental protection area, while configuring a loss of opportunity to integrate the river as an environmental asset in the urban landscape. The consequences are clear: less biodiversity, fewer open green areas, less leisure opportunities, greater environmental fragmentation (with consequent degradation) and worse floods downstream.
In the context of the discussion developed in the previous sections of this chapter, this case has motivated a research joining the necessity to find a flood control alternative, the aspiration to revitalise the degraded urban areas and the goal to improve environmental conditions. The main part of this research is concerned with the reorganisation of the open spaces system, providing a storage capacity to the urban drainage system, while using the river path as a corridor to integrate environment fragmented areas among them and with the upstream protected forest.
A mathematical hydrodynamic model-MODCEL-developed in the Federal University of Rio de Janeiro (UFRJ) was used to produce flood maps and then evaluate flood conditions.
Due to the limited availability of data, the model calibration used the results of a previous study as reference. This study was, carried out by the Rio de Janeiro state government, in the revision of the Water Resources Master Plan of the Iguaçu-Sarapuí River Basin [63] . The catchment's outlet was one of the control points adopted for calibration purposes. At this point, the target discharge was 40 m 3 /s, and the modelled value reached 41 m Mesquita. The mathematical modelling showed areas with inundation levels reaching more than 0.75 m in some places. The critical points are associated with the city centre region and in riparian areas with informal settlements. This antagonistic situation shows that both formal and informal urban areas suffer from significant flooding. The region located upstream the railway line is also critical, once the railway walls act as a barrier to runoff and urban storm drains are insufficient.
It is important to note that some flooding observed in the current situation is due to the lack of minor drainage in the basin. Thus, floods are retained in the plains and cannot reach the river rapidly. The city centre is greatly affected: both major and the minor drainage system fail.
The plains near the river, at the city centre and a natural wetland downstream (where some informal settlements appear) show the highest flooding levels.
An interesting observation related to a past situation helps to illustrate the discussion. In the beginning of 1970 decade, only the area upstream the railway was urbanised (Figure 3 ).
Mesquita population, according to IBGE census for 1970 [65] , was 93,678. Considering that soil imperviousness is proportional to the population density, it was possible to simulate floods in 1970. Taking the same rainfall event of 25 years of recurrence period, flood maps simulated for 1970 were compared with the ones obtained for 2010 (Figure 4) . Two main observations arise from comparing these maps:
• In the downstream areas, where no urbanisation took place, there were no flooding problems. Urban Agglomeration
• In the upstream area, although with fewer people and less imperviousness, floods were already significant (even if less important than today). This means that the space that should be occupied by flood flows was inadvertently occupied by the built environment.
Flood control is a matter of allocating spaces. Flood flows need space and the open spaces system of a city can be used to fulfil this aim.
After completing the flooding diagnosis, an alternative has been studied to solve this problem, with the expectation of avoiding river overflows and organising major drainage demands, using the open space system to reorganise flow patterns, but also providing river improvement and urban revitalisation, increasing both natural and built environment values. This alternative combined River Restoration (RR) solutions and Sustainable Drainage (SD) techniques, acting through the spaces provided by the open spaces system. In this alternative (RR + SD), the river was analysed and divided in three stretches in the urban area, identified as different landscape units: an upper reach near the natural protected area (area 1-upstream); a central area in the core of the city (area 2-middle reach); and a wetland in the river outfall (area 3-downstream), as schematically shown in Figure 5 .
All the three areas suffer from informal settlements, substandard habitations and flood risks.
Taking into account that it is a consolidated urban watershed, the open spaces shall be considered with multifunctional characteristics (landscaping, recreation, biodiversity and flood control, for example).
The design project proposals are listed in Table 1 and Figures 6-9 show the concepts supporting the proposals. The total storage volume offered by the three areas, in the combined RR + SD alter- Urban Agglomerationis probably the explanation to the remaining flooding areas. These water depths are low and the river does not overflow anymore. Additionally, the city of Mesquita currently marked by a grey landscape has the opportunity to revitalise degraded urban areas, also improving environmental connections. It is possible to use the hills and the steeper slopes to propose a dam for temporary flood storage purposes.
Watershed Reaches Characteristics Vocation Proposal
• Control urban occupation, diminishing urban density;
• Avoid increasing imperviousness;
• Escalate a set of different park typologies to allow a smooth transition between the city and the upstream green areas. This way, the park set in the sequence of the controlled urban growth area should begin with urban equipment, then becoming green, possibly exploring fruticulture (as an economic possibility for the local population), until reaching the protected environmental area.
• A fluvial park, along the river course is also proposed. This park will begin here, connecting the upper forest to the city, and it will continue throughout the watercourse, crossing the city from one end to another.
Area 2 (middle reach)
This area is the most floodable one. It is also the densest occupied area. The Major hall is here, in the city centre, near the river. There are also a line of houses, stacked on both riverbanks, strangling the river, discharging their sewage and hiding the river from urban landscape.
This area should provide space for flood storage. However, multifunctionality here is a key concept, once free space is rare.
• Continue with fluvial park, opening space where possible or necessary
• Relocation of the houses that are directly settled on the riverbanks, giving space to the river. New housing typologies must be explored, using multi-floor buildings on stilts or pilotis.
• Fluvial parks store temporary floods.
• A number of soccer fields, public squares and free open areas near the river shall be incorporated in the blue-green way that is being created. These areas will also assume multifunctional characteristics, helping in the flood control.
Area 3 (downstream)
This is the lowest area, near the outfall on the Sarapuí River.
It is a floodable area, and there are slums spreading fast. It is also a swampy area.
This area can be used as a humid park, also contributing in improving water quality. Urban occupation should be avoided
• The fluvial park finishes in a constructed wetland.
• The houses settled in a very low elevation should be relocated. 
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Concluding remarks
The urban flooding problem can be seen as problem of space allocation. In using areas that should be preserved for inundation purposes and encouraging a land use that generates a major quantity of runoff, the process of urbanisation must foresee new and alternative spaces to temporarily store floods. In this way, the drainage system may continue working, and, consequently, the whole city may preserve its functions. Therefore, one is aware of the necessity of utilising open spaces as fundamental pieces for mitigating floods in the cities. By doing this, the limited discharge capacity of the traditional drainage system, whose result is converted into a flooding volume spread throughout the city, can be resolved when the open spaces are considered as a possible reservoir to store exceeding volumes of the drainage system. In this approach, open spaces act as multifunctional landscapes. In this sense, the creation of multifunctional spaces can permit that the remaining open spaces in the already consolidated urban centres incorporate hydrologic functions to their original purposes.
It needs to be pointed out, nevertheless, that the city growth, in an uncontrolled form, leads to urban sprawl, on the one side, and the discussion of sustainability considering the concept of compact cities, on the other side, can both lead to a suppression of open spaces. Therefore, the urban and environmental planning, taking into consideration the supporting capacity of the natural environment in which the city is inserted, make it possible to improve the quality of life in cities. The set of actions in the urban tissue, utilising open spaces to support drainage solutions, acting in the fluvial corridor and combining efforts to revitalise the urban environment, poses a sustainable approach for facing urban floods within an agglomeration trend.
The case study chosen to illustrate this discussion, and shown in the previous section, confirms the proposed concepts, collaborating for an urban sustainable development, through a model of interventions capable to embrace environmental, economic and social aspects.
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